In this study the possibility of using liquid Inula viscosa (Dittrichia viscosa L.) to improve the growth and quality of Oscularia deltoides and Corpuscolaria lehmanii plants and protection against Aphis nerii was evaluated. The 3 experimental groups in cultivation were: i) group without the use of Inula viscosa liquid macerate (CTRL), irrigated with water and previously fertilised substrate; ii) group treated with 1% of Inula viscosa liquid obtained from flowers (leaf spraying and soil irrigation), previously fertilized substrate (INU1); iii) group treated with 1% of Inula viscosa liquid obtained from leaves and stems (leaf spraying and soil irrigation), previously fertilized substrate (INU2). The test showed a significant increase in the agronomic parameters analyzed in plants treated with liquid Inula viscosa. In fact, all plants treated with Inula showed a significant increase in plant height, leaves number, vegetative and roots weight, branches and flowers number and flowering time in both Corpuscolaria lehmanii and Oscularia deltoides. An evaluation was also made of the number of individuals of Aphis nerii present on the plants of Corpuscolaria lehmanii and Oscularia deltoides to assess whether the macerate of Inula can be used for the control of these insects. The GC-MS analysis of active fractions strongly suggested costic acid as the compound responsible for contact toxicity against Aphis nerii. Probably in the plant treated with Inula viscosa there is an induction of the defense mechanisms that lead to greater resistance to biotic and abiotic stresses. The application of Inula macerate also improves the plant's defences against attacks by fungal pathogens and insects. Very interesting aspects, especially in view of a possible reduction of fertilizers and synthetic plant protection products.
Introduction
The Inula viscosa (syn. Dittrichia viscosa Greuter) (family Compositae) is a perennial bushy plant, generally evergreen, the largest among the Phanerogams, which includes an estimated number of genera around 959, rather common in the Mediterranean regions [1] (Figure 1 ). The I. viscosa is a perennial shrub plant, with a characteristic smell, which has erect cauli, woody at the base, richly covered with leaves, with a height of between 50 and 150 cm. The leaves, linear-lanceolate, are rough and green with the upper part richly covered with hairs and glands. The pyramidal inflorescence is composed of numerous flower heads with golden yellow flowers. Flowering takes place in autumn, while the fruits are made up of achenes. This plant has long been the subject of studies in relation to the presence in different parts of the plant (roots, stem, leaves, flowers, etc.) of numerous components of different chemical nature, whose properties make interesting some potential applications in pharmaceutical, cosmetic, aromatic, aromatic and related [2] . In fact, this species has long been known for its properties and therefore used in folk medicine essentially to treat liver disorders, such as analgesic, anti-inflammatory, antipyretic, antipyretic, anthelmintic and antifungal [3, 4] .
Numerous studies have been conducted to identify and isolate active compounds from its biomass. Among the most important classes of chemical compounds present within the Inula are mainly mono-, sesqui-and tri-terpenes, flavones, flavanones and carbohydrates. Both organic extracts and some metabolites showed antifungal activity towards dermatophytes and Candida albicans [5] , antioxidant properties and anti-inflammatory effects in rats [6] , fungicidal activity towards some pathogens of agricultural interest [7, 8] . Extracts of I. viscosa showed antifungal activity for phytopathogenic fungi and secondary plant metabolites, are known to have insecticidal, antifungal, acaricidal, antibacterial and cytotoxic activity [6, 8] .
Experimental evidence shows that Inula extract can be used in the control of varroa and nosema in bees, introduced into gel blocks and exploiting olfactory disorientation [9, 10, 11] .
In this study the possibility of using liquid Inula viscosa (Dittrichia viscosa L.) to improve the growth and quality of Oscularia deltoides and Corpuscolaria lehmanii plants and protection against Aphis nerii was evaluated. The treatments with Inula were carried out every 15 days during the entire cultivation cycle. The plants were watered twice a week and grown for 9 months. The plants were irrigated with drip irrigation. The irrigation was activated by a timer whose program was adjusted weekly according to climatic conditions and the fraction of leaching. On November 25, 2019, the plant height, the leaves number, the vegetative and radical weight, the branches and flowers number, the total fresh weight and total dry weight, the duration of flowering were recorded. The number of individuals of Aphis nerii on the plants was also counted to assess whether Inula viscosa could determine a control on these insects.
Isolation of the essential oil of Inula viscosa
Fresh samples of leaves and flowers (1 kg) were hydrodistilled for 3 h using a modified Clevenger-type apparatus [12] . The oils obtained were recovered with hexane, dried over anhydrous sodium sulfate, concentrated with nitrogen and stored at -4 °C until analysis. 100 g of flowers were set in a glass column and extracted by percolation with dichloromethane for 1 h. 100 ml of extract were recovered and evaporated to dryness under vacuum in a rotavapor. The residue was redissolved in methanol/water (8:2) and extracted with hexane to remove chlorophyll. The aqueous phase was evaporated under vacuum [13] .
Quantitative and qualitative analyses of Inula viscosa
Quantitative and quantitative analyses (area %) were performed by Shimadzu GC/MS GC-17A Gas Chromatograph with QP5000 Mass Spectrometer.
Preparation of Inula viscosa macerate
The plants of Inula viscosa have been taken in the countryside of Rosignano Solvay (LI). For the maceration of the flowers, 2Kg of fresh flowers were placed in 25L of water, maceration for 20 days at 32°C. For the maceration of leaves and stems, 2Kg of fresh plant material were placed in 25L of water, maceration for 20 days at 32°C. From the 25L of macerate obtained (flowers, leaves/stems), 1L was placed in 100 litres of water. For each treatment, carried out every 15 days for the entire cultivation cycle, 350 ml per plant (spraying and irrigation) of the 1:100 dilution were used.
Statistics
The experiment was carried out in a randomized complete block design. Collected data were analysed by one-way ANOVA, using GLM univariate procedure, to assess significant (P ≤ 0.05, 0.01 and 0.001) differences among treatments. Mean values were then separated by LSD multiple-range test (P = 0.05). Statistics and graphics were supported by the programs Costat (version 6.451) and Excel (Office 2010).
Results
The test showed a significant increase in the agronomic parameters analyzed in plants treated with liquid Inula viscosa. In fact, all plants treated with Inula showed a significant increase in plant height, leaves number, vegetative and roots weight, branches and flowers number and flowering time in both Corpuscolaria lehmanii and Oscularia deltoides. In Corpuscolaria lehmanii, ( Table 1) Figure 2B) . The same trend for roots weight, with 29.97 g (INU1), 24.52 g (INU) and 16.83 g in the control ( Figure 3B ). The theses with Inula viscosa , also in Oscularia deltoides showed a significant increase in both the branches number, 53. ANOVA *** *** *** *** *** *** ** ANOVA *** *** -One-way ANOVA; n.s. -non significant; *,**,*** -significant at P ≤ 0.05, 0.01 and 0.001, respectively; different letters for the same element indicate significant differences according to Tukey's (HSD) multiple-range test (P = 0.05)
The gas chromatographic analysis (Table 4 ) revealed a higher content of metabolites in Inula flowers than in stems and leaves. This high content of metabolites, in particular monoterpenes and isocostic acid, could be the basis for the plant's ability to repel/insecticide insects, an aspect also highlighted in the control of bee varroa in the form of gels. In addition, the trial also shows the biostimulating properties of maceration of the flowers and leaves/stem of this plant. This is particularly interesting for improving the quality characteristics and stress resistance of cultivated plants, particularly succulent plants. 
Discussion
The use of Inula viscosa liquid macerate can stimulate the growth of the plants, increase the blooms and the flowering time of Corpuscolaria lehmanii and Oscularia deltoides.
A high variability in the qualitative and quantitative composition of the metabolites produced was observed, depending on the soil and climate conditions, the geographical area of origin and the phenological stage of the plant itself [14] . Among the most typical metabolites of this species are sesquiterpenic acids and the corresponding lactones. These are further subdivided into three subclasses of compounds such as eudesmanolids, guaianolids and germacranolids [2] . Among these, acid-α-costic showed different activities while sesquiterpenes, tomentosin and inuviscolide induced apoptosis of human melanoma cells [15] as well as showing anti-inflammatory, antioxidant, antibacterial and antimycotic activity [16] . Among the most significant phytosterols isolated and identified both from the aerial part and from the roots are stimulasterols, β-sitosterols and tarassasterols [17, 18] . The GC-MS analysis of active fractions strongly suggested costic acid as the compound responsible for contact toxicity against Aphis nerii.
Probably in the plant treated with Inula viscosa there is an induction of the defense mechanisms that lead to greater resistance to biotic and abiotic stresses.
Numerous studies of I. viscosa extracts have shown antifungal activity for phytopathogenic fungi and secondary plant metabolites, they are known to have insecticidal, antifungal, acaricidal, antibacterial and cytotoxic activity [6, 8] . This test also shows biostimulating effects in terms of vegetative and radical growth of plants and improvement of flowering. Very interesting aspects that make Inula viscosa a possible alternative to be used as a liquid biostimulant and in the control of insects and pathogenic fungi.
Conclusion
The test has shown that the use of a liquid biostimulant obtained from Inula viscosa can significantly improve the growth and quality of Corpuscolaria lehmanii and Oscularia deltoides. The application of Inula macerate also improves the plant's defences against attacks by fungal pathogens and insects. Very interesting aspects, especially in view of a possible reduction of fertilizers and synthetic plant protection products.
Compliance with ethical standards

